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AbstractofJP 2001334908 (A) 

PROBLEM TO BE SOLVED: To provide a vehicular 
occupant protection system capable of preventing 
malfunction of an occupant protection mechanism to 
any failure if the failure is only one. SOLUTION: A 
squib module is provided with ignition switches 38 
and 39 connected to a squib 39a in series. A 
communication control circuit 36 determines collision 
based on acceleration data transmitted from an ECU 
through a serial communication control bus and 
turns on the Ignition switch 38 when the collision is 
detemnined. An acceleration level detenmination 
circuit 37 determines the collision based on the 
acceleration data from a G sensor module on the 
serial communication bus and turns on the ignition 
switch 39 when the collision is determined. The 
squib 39a is Ignited only when both of the Ignition 
switches 38 and 39 are turned on.; Thus, the Ignition 
of the squib 39a Is prevented when only one of the 
ignition switches 38 or 39 is turned on and thereby 
the malfunction of the occupant protection system is 
prevented. 
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^mmit. ^m^^^-?y¥x^(oikiiZT~^-^n<, ^ 

vVXh^. xv~-:ns^io'^x9~j\<r):/.-y^-~y\%. 

wmtTYvx. "f-^mm^i-jYx-m^^Kh, 



(l)»^-H 

HI 2. HI 3. HI 6. HI 9. H20&t/H23{= 
ECU 10. #G-b>^^:>''a-;P2 07bM2 

0 cMf^X^y'^'Ja.-Ji'S 0BM3 0 giOWJiJff 

T'S)!. E C U 1 0 toaeWISS^ l S ii. H l 2 c^Xr- 
•yriOOtT, n=li:tJ»i'ft;t. ;^-r'yri01fc 
T^.y-fe->''nl (I12 3#HS) &T-:^'^m»14 
A'l 1 lratT«lifi-t5-^ >'4 2 
tJHai-fS. ^•y-fe-v'nlfi. H24KTS^-tJ:'3 
iz. f^STKl-X. t^oilTF^X. T-^^mil]SlT'# 
llO§ixl.^aEb'<y hPm^^tl^, ^XU-y'Thl 

^'a3ytA-:^'fcJ:0, HI 6£7)Xf"xr2 0 Otfe 

V-^T . ±IB3iai;< -y-fe-i^'n 1 tcS-cf^ YE S fcfl^L- 
•CSM^ •y-fe-i^'^^ftt, >!.T7r2 0 1 {=T. ^ -y 

X t ^HB^I-S „ 51ftSiJtPIlIS§ 2 3 £0-7^ 

i?Q3yb°a.-:5'{i, X-r77°2 0 2fcr, S^>y-fe 

2 0 3 fcT , mar k uxm^^^umz^hiitzu t § 

-7X^'-t»^>-ii:S7tii6^-y-fe-i^'nl' (H23.il 

2 4 #M ) if-^'^mmm 2 4mvy^ j^-a- 

2 5 ^jltTHSSfi-f-^-^ >'4 2 izmmt^ , -ScL-^r 

■?xi?~mmmm^i 5co-7-f 

^'n3yb°jL-:?{i, iiajlfi;^ 'y-fe-i^'n 1 ' 

XT>yn 0 2(=TYESi:c0fiJgOfck, ^<yfe 

&5Sig L./tf^, hhii ^ff)xi"-yi^mmm^j:x v 

-y (x^7"s&>''j.-;l') T'&flW, x-r-y 7°1 0 3t 
T YE S i: iDfiJSf t . M&mtt&SS-ri. ^ -y 
■fe-i^'n2 (H2 3. H24#HS) ^X-r-yri04t 

•c±^i: nw.iiz'mm^y^ yA 2 {cMfifi. . =5rJ3. 

±fa;><«yfe->''niatX^'yfe-i^'n2{i:. ^^tl. 

-ft i,x(r)^x^-f=t'j:i.-)v<r)mmmmm 6(s. 

Xy-vTI 0 0J?;M2 0 3cO50fli:|iI«t=. HI 9c?)M 

Xx'y7°3 0 07^M3 0 5 i^Jftaft. Xr-yTS 0 6 1 
^-y-fe-i>'n2t=-S-*tiTV^SMMS142r;<^Uti 
ISttL, ;>< -y-b->>"n 2 ' 'y-fe-i^'n 1 ' ) SrX 

T>yr3 0 i\,zx. m.mmzwmmA y4 2 1 

Wmfh, ;<>yfe-i^'n2{i. •ficOXl^-T't^fiLT 
V^S*\ ®fcWtt«i:fcJ5!iSr F L-x i: ^-^ Lts:\^fz 
ov%t:\ ECUl 0(7)3Bi|iJfflI|lIlil 5 
c7)v-^^'nrjyb'a-^':6>\ HI 2(7)Xf -yTl 0 5t 
•C. ±IS;< -y-fe-i^';^ ■y-b-v'n 2 ' CO^UcDh t YE 
Siifl^LT. XT>yn 07fcTn = n+l = 2fcS 
fft. JJIT, n>N + Mi:^rl>St:\ S0<7)Xk-ytc 
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^tllt. Xrvri 0 9T-;R@,'lt#/!)nc7)Xlx-7";6i' 
hWm^fi^, ::tfOfiJ£{±. ;z.f-yri0 5fNO 
b m&cob § xr 7 ri 0 6 TWIf 1 
tLT>-->Sii:fc»'3'g:5r3tll>o X7"-yri 0 9T'YE 

(2) 

y^t. 014, HIS. HIT. m 8st;''Ei2 s 

Mtt, ECUl 0. #G-fey-9-^:>>'A-;L'2 0BS2 
0 c&l>'=S-X^7-^ xa-yPS 0J!;^3 0 gcoMmi¥ 

i-'a-;Pco3i^t»J»[iIS&2 3^3lfi^^ sy^'^ 

St. vx^'-ioamijffliiis&i 5{4> -e«55-7>f^'o3 

ybfjL-rJ'f^liJ. ill4«0X-r'yri lltT, n = 

imj:yyVf = Oh^'vhLfzm. X-r-yri 1 2fc 

f-'/TllStr, yn-h'^^xhffiffl-CUPjaLKr- 
^m^-^y H S:«M^-f-5 ^ y4 2 . =5: 

a. f = 0{igB^»fMft-f&3M«L^v^ii:&«-f. 
MIJ«I1IS&1 -ecov-f ^'o3yh-A-:S't=j: 

0, Xr7ril4t*5V^Tmft#7-fy4 2>&>/i>an 
jSST-^'A*g(t]R'i>ii. Xf-'/Tl 1 5{=feViT, JD 

40S!!:aA^;XT7Tl 1 5T-YESi;C7)fiJS7!)i'^:$tll. 

mmm^i 5fcstL;^f^*>'s.-:>}t*-*^'xf-yri i 

t*3ftl>f'J€**'NO}:^rl.fc, Xx7 7°l 1 7 (015 
#M) tX. f = 0t»-3'§YESt#iJ^StL. X-f 7 

FA^'miil;-t5-^y4 2^jILTiMft$n, XT7T1 

rmnowmmtit. x^r-yri 2 oows^^ye 

ti^. ^cof^s Xr7Tl 1 7l,zm^X. t = l\,zm^ 
%nObmm.¥^£-^fl^ b , Xf-yr 1 2 1 i,zi5\^ 

So c:<7)geMIS*ta^*m{S\ x-r7Tl 22 
tfettSflS/S^'YESfc^rO. Xf-7ri23tT, # 

(?)S<i5fitigft^>tLTV^|>o -^r, Xf-7ri2 2c0 
fl^*^'NOt^:l,t, X-f7ri2 4tCfcViT. f =0 
i:-fe7h§tL, XT7ri2 5{:*3V>T, n=M+NA> 

2 5 C7)¥ij£*i' NOi:^0,XT7T126fn = n + l 



tSaSHffStll.. ;£7)»a{4, XT-7ri 2 5T-YE 
Stcom&ti^^j:$tihtX'mT&tll. ^fc, SKx 
r7ri 2 5XYESbcr)m&^d:^ti^b. Xf-yr 
12 7fcfeH^T, n=li:-b7h§tll.. 43t. ii;*C*§ 
5^A%?.f^y>fcXT7ri 1 6tfeftl.fl^*i'YESt 
^rSi:. XT7ri 2 8T'iCiAc3-7yhWn-H^-Y 

xhmmxmmm^y-(y4 2izmi^ti. xy-yn 

29T-75i^f = 0i:-b7b§tLl.o G-feyf-^i^'i- 
;U<55jlffi$iJffli|IIg&2 3{4, ^<:o-7-f ^nnyta-i^'t 
iOs ill 7mf 77°2 04{Cfc\,^T. gB^ilf77 

*fc0k-fe7ht, XT77°2 0 5fc*3ViT. mfl-^ 

fciJ{tl>f' J^A^'N O fc D . XT 7 7° 2 0 5 Tc7)§ft« 
X 7-fe-i/(0i&a7 H^X = n^^XiiT'n- h'=Sf 
^X h3ift<55fl-f-i«jfetL(?. XT7r2 0 7^^i3V^TY 

ESJ:fl^§:fl|,o ^i5. dl = l{i:, @^>eDXl/-7' 
i)^A^kX'h?>Zbz:mL. e = l{4, i^J-^OXL—yAi' 

18<7)X'r7r2 0 8{=t3V>T, Xr77°2 0 5-C<0S 

fffi^fciD^T-^SjRnvyKAJ^tttiH', NOi: 
mm^tl. Xf 77°2 0 9tC-C. Xr77°2 0 5fOg 

fi«-^tiB#ttif3vyH**s>tL{±\ YEstn^^ii 

So f LT. Xx7r2 10fcfcV%T, iBW«& 
Xf 77'2 1 lfCd=li:-fe7h§ix, Xr7 
7-2 12ti3V^T, e=OI,zm^^NObm^-StLl, 
-It. m.mzX. e = lX$>tLli£. XT7r2 1 2fc 
i3(tl.WS*^'YESt^D. X-f77°2 1 3fci5V^Td 
1 = 1 t-fe7h$^ll.. -:ts ±iBX-r77"2 0 8fc*3 
V^T. Xr7r2 0 5-C<Og«^#{caD5aST-:5'®« 
rJ-7yKA^$)Wf, YEStWS^^t, Xt77"214 
tfcV^T, aDSEKT-:?*^'^fy7°tJyj/3!!ia§tlS. ^ 
Sl^s M^ff)G-ky^=eifA-)V'¥^COi}(r> (G-fey 
-9-^>>"a-;1/2 0) T'$>Wf, n=l-C^^|>^:i:*^/i,, 
Xf-7r2 I StfeftSfiiSA^'YESfc^rSo X 
■r7 7°2 1 5tfc{tl.WS*^'N0t^Si:^«±. X-r 
77-2 1 6(CfcV^T. mm-^y^ y4 2±cOS^*f31 
ft$iJffliE]!g2 3tJ: "9^(55^^ ^'n3yt°A-^'T-i>o 

x^m^ti^o mmiizx^y't-i^commrvux^ 
n-iT'5r{«t{s, xf 77-2 1 iizmm^mo 

XT7r2 15. 2 16. 2 1 7^miMm 

i)K 7 ■t-i^commr YUX=n-lb^liXM*) 
Ji^tLSo iiT\ Xx77"2 1 7f(7)YESfcc7)flS 

aJMo G -fe y-t* ^'a-;Wc*r JE-r S n t ^r-j it c: 

Xf-7T2 1 7(D^mm. Xr77°2 l 4 

•ef-yr'j y^a?^cojDmKT-:^'>&i'^?^ft§tLT«ii 
ffi#7-f y4 2fcjM«:^tlS. ^-LT. Xf 77-219 
■ee = li:L7tib. Xf 77"2 2 0fc*3V'>T. d=125. 
tXd l = l*^*>>&sfiJgSil|,„ ^i-t\ d = iat>'d 
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1 = 1 X'hiUf, 7JT-yT1 2 Ofcfeftl.n^*>'YE S 
fc^rO. XTyr2 2 HCT, Xf-'yr2 1 OTWig 
^BrM**«illiJffli@SI 2 3 J; D ^«0^>f ^ pn y t" 
a-:?t-ioT«Slt-^5-f y4 2t3ift§tLS. 

f*;. J:^T-yr2 2 2{::i3V^T. d = 0 fc-fe-y b^fll.. 
tSiH. XT-yT2 2 0fNOi:fijS§tL|.fc$Wi:, H 
Xr7r221, 222 WS&a^iX^ -y rStLS « J:M 
<7)J: d tXx<yr2 0 6fci3V^TNOi:f!j^$ii3t^s 
Xf-'yT2 0 7i?)¥iJ£*i'N0i:^(rl>:%^t;:{i. Xr-y^' 

2 2 3 tiSV^T . Hiir H VXl'm.Ti. <n\^-fififi^ 
r Fl^X a tT3lfi$iifflI|llliS2 3<0V-f ^nnybf jL 
-:$'cO^^:U{;:|g|l*l$ix, X-r>yr2 2 4ti5V^Te = 

ofc-fe-yb^tLSo ±Ke«J;atxT-yr2 0 5 
coM/i^'S tL/^^m . ;^T- -y r 2 0 6 m\'^m e s tc^r 
XT'yr2 2 5 fcfeV^T, ^ -yHr-i^'iO^ 

l/Xa t'S>tL«'. Xr •y7°2 2 5t::43{t-i>W£**'YE S 
k^rO, Xr-yr226J=i3V^T3lfiSiJ»IiIIS23tJ; 

y4 2 t3Iffi1-|> . ':>v^t% Xr •yr2 2 7 
ti3V^Td = 0i;-tr<yh§tlS. ±IB3i^*-b'*ia2 

1 0 A^^(7)afi$iJ?JPiIlS# 1 5 i 0 T'n- F^^X ha 

ru y^'"a-^TV^iiaThU'X)it-tyr u y/tJtJnjt 

■th. jg^^tL/cxiz-yji:, §ef^iiTtr»ffL. es 

iiiiT h' vx)iit-9-yr u y^/ttztm&f-i' 
l-S. iBmBlf&^*§n5txv-7'{im«OG-feyif 

«-rS*T'*l-t^^'/K112 5#Bg) tL. vx^-- 

* >''a-;W3&«Nmi.3&»^>N + 2<07 V-iNje: J: r)Tffi 

Bic^fLS. JnagT-:?S*3-?>'F*7^-A0kt 

wf. aBmifo®«i:ga<?)3ifi{i7v-AN+if 

■t§. TO{ijDSIig<?)iefSJi«S«KJ:^-C^* 

(3) 

x'<omm^jk=t- V k Lxm2 1 . a 2 2mm 2 e 



3 6!i. ^O-^'f J?nayb°a-^'tj:D, 112 1 cox 
T<y 7'3 0 8tt3l,^T@B^i)f7 5:^''d = 0 i:-fe<y ht 

I.. XT--yr3 0 9{ct5V^r. «i«-§-9-^y 

4 2±£0fl^*«ftMfPll]fi&3 6 J: D f <5DV^ j7 
yt^-:?-(:'i>oT'gffi$tLl.„ iSaPtT1±. d = OT 
SiS*^'^. Xf-y 7°3 1 0t*5V^TNOt<:0|iJS;?!i^r§ 
it. Xr-y rs 1 1 (xfeV^Ts m5ifi#7>f ^4 2±co 
m-f-cf'(7);< -y -fe-i^'cOiiilT K U-XAimT'J) 

#7-f y4 2±CDflW7'D- F^f -^X haffcOfl-tSr 
-i-i^>{f. YESfcfiJ^StLS. ^1.^. Xr-yTS 1 2 
tfcV^T, mffi#7^y4 2±Oft-f-+cOffi-t«ffli 

mmm^y^yA 2±£7)ft-f 'ftiB^lSrnvyF 
A^"S)I.A^*^3&iflg$tLl.o ^tT. X-f>y7°3 13fc 
fcfWJ^^^'YESt^titf, Xf-y 7°3 1 4ti3V^ 

mm\mmm60)'7>(^uay}::a.—s^mm 

mmih-tt. ^LX. XT«y 7-3 1 5fci3ViTd = l 
t-fe-y hStiSo Jb^coJ;'5tx-r'y7°3 1 OWNO 
kcofJSm. Xx77'311<0W^5&sNOi:^rl,k, x 

T-y 7"3 1 6fcfcV->T. l^aTFPXi;!;SnOV^tTfx 

*^A^'iiar F vx a fc LTjifi0JiJPii]g| 3e<r)-?A9u 
■ay'd3.-i>cD^^^)i,zW^^iii>, tfz. 
{e:xr>y7-3 Q 9<mm:Lti^. Xf-y 7" 3 1 0T'«0 
¥iJ^*iYESk^|.:i-&t{i:. Xf 'yr3 1 7fc*JV^ 

T, '/^-i^nmrnr f^x= a;ei^s*^*i"fij£s^i 

XT«yr317T'<0fiJ^**YESk^:aii 

-^Wi. Xx'y7°3 1 ST-mMt-f-^^ yA 2±(=fi-t 
^rfWi'. aMXf-yr3 18-C 

»|1IS«3 eA^'-eiJ^-T-f ^unyta-^tcJ: 0 gB^Klf 
H^m^«:?®ft-i-7^y4 2t=5lift-ri.„ ^rfc. x-r-yr 
3 1 9cojiaai:. XT-y7°3 2 0tj3V>-Cd = 0i:-t-y 
bStll.. t-t. mff)i.0\,Z7.T'«,r3l IT'YES 
fc<7)¥'JS*^'^:$fL/if*. XT-yr3 1 2\,zi5nm^mi^ 
YESk^rS^^Wi. XT-y7°3 2 ltfcV>Ts 1:51 
m^^^y4: 2J:cOft-f * t^:3-7yFA«$)l,*>S*» 
A^m$til>. ^-T'-. ;feAc3-7yF*%l>.rkT-XT 
•y73 2 1 T-COfiJS*^'YE S t^rS t . Xr ■y7°3 2 2 
ici3(,^-C. m&m^y^y42±cr)m-^liZ^tfLl:A'v 
^-V^m^mifi. jlfiiJ»[l]S§3 6cOV^^'n3 
ytjL-:5'co^^:'Jl*Ic7)SigJitti:Bg^§tLS. 
Xx -y r 3 2 1 f(50W^/&>N O i: 5r^*&tii. Xr -y 
7-3 2 2c7)S!!gtr-ri.ii:^r<x-r'y7'3 0 9<^3!!iafc 
±fSXT77"3 2 2T-<:0li-^«ISm. 

xr^N'<yi^-^SB-r<#ff§gjgjit:'^i.i6^*^*^'XT'y 

r3 2 3t'fl^§itl.. ^tr. Xr'y7'3 24fct5V^ 

X. 'yf-3 8*iafi0JiPlllS3 6fc j; D^<7)-7 

>f^'nr?yt:jL-:5'-Ct-?-C:ty§ixS. MSM 
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HlkcoX d -y^ 3 8 , 3 9 timz:^yt^ 

^■^ ^yVTmmmmmmi sizmfit^. mmmmm 

d . i t\ F Sr-^tf ^ «y -b-i^{4ffSUg 

A^xi 3 y h° A- ^-£0^ ^ U l*l«jIJgtti; ^{i^ L. 

^ A>ixWN'3 3&1>T-^'»|1I8S3 5&®fCiS;?^ 

;t-yri.« ;coJ;atLTSji^:^^>y^3 8. 3 93&i" 
^tfc4->U>:fc#;^='f7'3 9a*siiiAc§fi.s, CltltJ; 

m.<nx 0 ^z^x^~f^Va,~Mznm-h^^% 

1 P X7^ ^' -y ^^<n:x.T> ^ >y 

*>'$ijffli$tii.(^T% mmmazmh^-x^f't'j:!. 

-ivemmM^x^-fhimmzm t v ^'Hflico 
xTA'-y^-®iimicoffifs*^'«Ttgfc^i.. ±iB^ 

tmW,zxW<^fz:r7) v ^''^ v-;^f AttJiajSj-fe- 7 -f 

llltfc*:^0, xrA'.yi/5/;?.TAfc|l-l.^:fc'5:<. S 

F cO'^/P F -r y a ■:^-*^OSH«av' 



t*>to. #x^7"^>>':i.-;i'3 o7^^3 0 z(Dmmi 

S!IIS&3 6{iMitLTi>j;V\ *^bHc7)«»c^5 
TtD. ECUiooff§§fiJMI16{iajJbL.T^j; 

mi\ *%BH I. XTA' -y / 

[02 } a^x7A-y ^/i^XrAs^rp y ^'H'CS)!. , 
[US] ia2«ECUl 0C0«^^tP«fflya<y^'|l 

[1153 ECUl 0<?5a^«iJiiEIIiS<J5-7'f ^'onyta 

[07 3 #G-fey9-^:i>i-;P«jl€$iJffliaii<55v^ 

STFF-Xt-S^fSt'S.S, 
[08 3 ^xdf T't 5^' A-;l'C0«fig&*1l¥ayn 7 J? 
0T<feS, 

[119 3 #xdf 7'^ i-'i-;^^031^iWllIK^7)'?^ i?n 
3yb°A-^co;<^iJtlS'liL./t!f!gaTFPX, MSr 

F i'xai>mmttSr*-r0T'& i. , 

[01 13 VX^'-A>/^>XV-7"^05^ •y-fe-J/S'yfX 

[012 3 ECUl OOMflffiMllIlSwv-^^'nrjyf 
i-iJ- £7)f^ffl*S^f 7 n-f-^ - F f5-a5T'S> S . 

[013 3 ECUl OcoMfflgJfPllI^OV'f ^'orjye 
^_^(5Qf^|gg.q^-^7 D-f-v- F «0-a5t'S> I. . 

[014 3 ECUlOcoiMiWillSSOV-^i^'nrjyf 
A-^- cof^fflSr^-t7 n-f-\'- F O-aST'S) I. « 

[0153ECU1O coafiftWIlISiOV-f an y h° 
a-:5'£OfPffl&S-r7 n-f-A'- F«0-gST-S)S . 

[01 6 3 #G-fey-9-^:j/'A-;i^co3ifiSiJ«ili]S#£73v^ 
^'n3yt°A-^'co-f^ffli^-r7P-f-^- hco--UX 

[0173 ^G-fey-tti^A-ypcoBfifJftlllSSf^v^ 
^ nn ytr A-^'cOf^fflSrSrf 7 n— f-v- Fco-IST' 

[0183 #G-fey-!f*>/'A-;t/coafitiJ»liIli<^v>f 
:;'n3 y tf A-^'(?)#fflSr*-r7 n-f-v- FO-a5T- 
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So 

[112 1 ] ^x^-y^i}3.'-)v<m!mwmkffnM^ 
[02 2 ] ^x^-y^if:^-}V(mmmwm>-^A 

[023] Hiir ^• n tstjst X l^-yfcfc (t.?) 
^Sy^f-^-hT'S. 



[024] ^•y-fe->''nl. n2. nl' . n2' «0« 

[02 5] a^^-K{c:iD{tl.ECUl OXls'#G-try 

•r^-f sy^f-A—bf^i.^ 

[02 6] ^^-Kfc±5}tSECUl 0&V'#G-fey 

•r^'^sy^f-^-bT'^iS. 
[»-f«J] 

10-ECU. 1 5. 2 3, 3 6-®fi$lJffil|l]S#, 16 
••'Wmm^. 2 07!;M2 0c-G-fey-9-^:>''a- 
^l', 21-Mffi-by'9-, 3 0JbM3 0g-X=3fy^>'' 
3 7-aD^^'^;l'WJgiaSSs 3 8s 3 9-^5 
ik;^-^«y^. 3 9 a-;^dr7". 4 0-j^UT;HiflA' 
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